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(54) SURFACE ACOUSTIC WAVE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the electric 
power resistance by composing a 1 st and a 2nd one- 
terminal-couple surface acoustic wave resonator of 
inter-digital electrodes having electrode digits, and 
setting cycle of the electrode digits of at least one one- 
terminal-couple surface acoustic wave resonator of the 
2nd one-terminal couple surface acoustic wave 
resonator within a specific range. 
SOLUTION: The cycle ? of the electrode digits of the 
oneterminal-couple surface acoustic wave resonator is 
presented as 0.99?av2<?<1 .01 ?av2 (where ?av2 is the 
mean value of cycles of the electrode digits of the 2nd 
one-terminal- couple surface acoustic wave resonator). 
Currents flowing to respective series resonators SI, S2, 
and S3 are so related that is1>is2>is3 and currents 
flowing to parallel resonators P1, P2, and P3 are so 
related that iP1>iP2>iP3, so the series and parallel 
resonators S1 and P1 of the initial stages have the 
largest electric power resistance. The electric power 
resistance is the weakest almost at the cutoff frequency where the temperature of the element 
is the highest. The low cutoff frequency of the surface acoustic wave element is close to the 
resonance frequency of the parallel resonators and the high cutoff frequency is close to the 
resonance frequency of the series resonators. 
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Wi" 2 <r> l Jg^it?iW4*ffiR*«SSrtt^J»5lw-€:ix 
«t1MMHi»iJ Lfc®^M©#tt«B&5il^ T-fcoT, 
fitFiem l Rtf* 2 eo l ti?*|#tt*9tt#£»as, gf)fc 

*SS^»#tt«iBft*«»K> 5 *>, t fe l o<73 l 4£ 

^ttMsasttftmottttftonmtf. &s, o. 

9 9 A«v2< A. < 1 . 0 U. rt .(St, L, 2 :|20 
*4<itiocji *^3W£*Bi£*iSS§© 

ttSftOAJH X tf*, &S, O. 99A.vi<Kl. 0 
1 (St, : ^ 1 © 1 ffi^##t£SBi£#lg 

[§t*S3] ft^-A*ffi!l/4^aT%JJS«?m2(Dl«g^- 
[ff*«4] am<iro^2c0 1^*f#tt^ffiK*S 

v>r t ^tttsats i x(* 2tE«t<o#tt^ffiis^ 

*B5tt*«»©K*«JSSE*lJ:K— Brt-5*SH»«Sr 

^r-rs^ 2 © i «^>tt#tt^BK#p^5rii:^JiG(-^ix 

4S^«-3¥tt«ffi«i*ssro ? < 1 1 oro i as 

^*r^tt*BiK*sig<om8i*iro^»A.j>s, &s, o. 

##t£SlB&#lg£g©S1£tgCDJij»l75S, fe*>£ lOlS 

^#BM4*Bfe&?iJ#S3§©S^fi©Jl»!J: •? t>At^ 
[Iff** 7 ] 1 © 1 jB?*r#tt£Btt#r& 

t^i &vtWLk-rzn#m. 2 x« 5 lef^sM^Basui 
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AAI^e.£T*]Srof l © l ffi^*t#t£StBi£*ig3S 
©m<S*i©Ji#iri 5 , fi!l©?g i»i ig J f-*t#t±*ffi&*S 
•) fc/h&v^ t 

fi©f£ 1 © 1 ^S*BM43EBa6#S3§©®«t§©J3Sll 
ft bmicW bv # V > r t -f 

5tt*js 2 x {4 5 mm.co^^mm^ 

1 0 ] Bf*©#*»tt*Sr*T*-6» 1 © 1 i£ 
10 ^-»#tt*Bjft*fi»Srafc5iJB6fc, gESg 1 © 1 SSmtfB* 

^. 

[ 12] i2®l WteXfittASHftft' , 
jfcSftfcit&ifcMSi-rsfajRjgl. 23Z.l45(DV^ix 

[^©BMfflfctftSU] 
[000 1] 

30 fflv^^S^tt^B^^lcM-rSo 
[0 00 2] 

*5t), RFgC (iSS&SP) ©/hS(t(-^-r-5#14^B 
Si (SAW : Surface AcousticWave) Ml- (^S^f-, Wt 

[000 3] ^(O'PX-Tl/T-rf^-T'UW^ RFgB 

[0 0 0 4] S AW^w-yu^Sr^-f ^ng 

# (1.. 8GHJ) *^<7>iS«St^«E-Cfieffl-f-5*»^- 

1£tflUH&&S. Sot, #tb®ff«*©'hS(kti:'b 
50 l:, SAW7-f/W;?WfiSm73ttSr«t •J-S(fil±^-ttS = 
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[0 00 5] #tt*B«*^<D»«*tt&fi±<* 
Tl^£ 0 »H?6-2 9 7 7 9f^«i:it tt^I©S 

fgo*t$c£. ttaoil[?iJ*«»o«ai»<o»*«t9#< 

[000 6] 

[»W*«BftLJ:5i:i-SIIW] ±&<o X o ftx*jc «t 

ARK tfc£;ttf. XX&ft8 5^. B3*P«St*l 8 8 
5 MHz. fP^Pm^O. 3w) TN±* SM-B$Bfl<E>iWI*rt5 

turves. ua»u ryftf^yi/^t^iov> 

rw:. i - 2 wgj[(Z)t*ft r 1 1 *) m 

HSflt^M L fit. +»4MM^*)5i 

[0 0 0 7] ^tZX\ Z<OftWft£X±<D£ ?^4Pttr«r# 
[0 0 0 8] 

l <D l *^##t£*ffia£#lg§l£MyiJ 
NC KB l <o l «^*t#tt^S!S*S^(OR*SJli!S 
»t»-Si-**®B«ftSr«-f 2 <0 l JSTf-WSWt 
*ffii6*S§iSrii:?iJ»Sfw-e*t-eJx«^:fiiB?iJLfc«6^ 

5 *>. < t fc l o<D l flhF-*HIH£*Qn&#JS»<Z>tt 
®f coJ^JHU &5£, o. 99l.» 2 <l<i. 0 1 
(5£<K 1 .„ : * 2 O 1 «7#!Ni«Ifi*I« 

[ooo9] Bf«©#wa«ftSr*-«-aas i © i 

*B?-#SMt«ii«*aa§*lfeOTRlc, tt» l «> l 

2 <o l OT##tt«Stt*&S«:ignBBi:: 

■c, mesB i rums 2 © 1 
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[0 0 10] S&fc, Bf*o*fifl«»S:*1-5JKi© 
l S^»5ftt^ffi&#SStr^?iJ®D(c. ill co l 

iS»:4r*-r2)fC 2 co 1 ^#Wtt*Stt;Kttg«Sri£?i|K 
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mwc<n>w, 2 co 1 <&+ttw&mmm.&m$sn. 1 o<o*s 

[0011] 

«H=-»#tt«ffi«E*«»©««l»ro«ffl*^ <i!i<oMS2<o 
1 S^##t£Sffi&#«2§cDmtIfgco^}9lJ: 9 fc/hS < 

30 fc3 i 9tCUTt><tV\ 

[0012] ff^-A^fiy^oa-r^co^icoi 
*a*-#w**ffi»#«*©««»ro«jgi!S^ fficon 1 to 

# < UT t J: < , «gc<B<DSS 1 co 1 KHf-#WffiftBa*# 

[0 0 13] Sftffl»C^VNibttS#tt*B!S^ 

^<o|§-g-icfi x fi^A;o^]a><bJi,-r#iS<oSS i©i«f 
»#tt«ffi**S»«>««»«>«Jliia*, tecofi 103 im 

40 ^*f#tt^BS[*SS§cottffi»co^»JJ; t» fc/h* < LT 

t<t<, mm<r>m \ <r> 1 ag^^tt^Bas* 

[0 0 14] fa^-A^fiW^aT^©<oB2<oi 

^g-jcji. $e>i-ft#A^di^p>aTinsui^i-<osi2<o 

50 I", 
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5i»»<o**srBiip*Yii»A in i <o#m»<omtim 

[0 0 18] i3(^ l©J:5fttt^i©3ifttSI8* 
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trWt<D#<y hJr7fflfe%Ltt78i (Fhi, Fh 2 ) lc:fcv^ 

Jttttfc, tl*#*<*6i:**3;:J:tt. 
SffittX^fiHft^y ht7Htt»Fhitt, & 

tt*Fh«ttil[M^»o*»Bafe»ciSv^«), 

[0020] i^4 (a) m.&mmm (s,«) *>>r 

yf-/y^ (Zs= r + j x, r : «gi# f x : !)7 
(Y P = g+jb, g : =a ? b : . 50 
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[0 0 2 1] 04 (b) tt. IU4 (a) <Dm&§k¥fmz 

*b*t Jtv^fc#tt«B» ©7 -{ ;w^«H4S:* LT 

[0022] mi \ct$\,^r % &^?<t)W<o%}m<DW&i& 

S^S 2 , S 3 Sr«8ttS««SS: i s 2> i s 3 £ U ft -^A^J 
«O40«oafe«|*«»PiS:iftnS«i«*: i pi, 2J£ 

i, 3t@©sni*fiSP2, p 3 «n6a$:iP2, 

6^:. #HyiJ*S««cSfiixS«SKtt. isi>i S2 >is3 

t^ism&tft&tZo «#a*«g>sj»*> 

[0 0 2 3] H!4 (a) J: 0 . mmM^cDjtM 

§\ #afe5H*»»l^»*t5*«tt, i pi> i p 2 > i P3<t 
v^5B8«*s*Sc-t-S 0 -i-ftto-fe, «*A*«l*>tO»<z>afe 

[0 0 2 4] mmm<OZ7^;V^X*\^ tt««F 

«rt^«*^ppjfHi$ixS 0 H)3, H)4 (b) ^ 

JH A ^ «Rtt:«<oBB« ( v = f x , 

vtteuKS*) ^fe^ ~ k&%\tbtLX\,*z>o t;t-, a: 

M*fi»©««*BO«J||!XSr/jNS<i-ntf, K«*£« 

[0025] -r^t?^. :wjg«m ft«»«rt-co 



7 

&m$5<Dmm^<Dmm x v < -rso 

»t/h$<i"5o -ftefrib. 0. 9 9A Sa v^^si<A 

lc<<ft"K WttSffiStsR^^iBm^tt^fn] 
[0 0 2 6] 03, (§14 (b) a>?>, 

ft?«#fiStf>#fiSS» f f*/h$ »s 
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S»oflJH©«^4:. ^fl!>A*«WaoafeM*««0» 
[0 0 2 8] iiiB#*3ftsaj«ffl7^ 

ffl7^;^Tx (F2) £§«ffl:7>f/U*Rx (Fl) £ 

7>f/^Rx<oiiia«« (wsssfi) mmmy 
(o^mm^mmm 7^r/^Tx^b <o»*x«^^bi*p * 

[0 0 2 9] i"ft^^. j£mm7>c;\s*Tx<DMtimj3 
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*S8»»^fc*«*A*«o«(iao^*iR»*s^k:-t- 

[00 3 0] r.<o<t 5ftSfSfll7-f /^^*5V^ 

Ttt, AA««naoafc3W*18»0««««>JWffl^pi*:, 

frw^w:. AA«aa©atOT*w«>«wioii«xpi 

l%Krt«it/hS<'rs. -Tftto*,. o. 99 A 
10 p„ v ^ X P1 <Ap av tt6 0 r*xtcj;9. A*«*oao3fe 

fi«(^tllC< <ft*K ^CO*^ 
[0 0 3 1] £fc. l o<&»tt*DB8t*«Ste, 

c v if asft^tt (uitit -e> 

20 fcx.fi. C ^oS«(0#ttS® jjt^gf 

-*-*«]: 3 fc* #«S«r2oU:#«U »t»l*2C"C 

[0 0 3 2] J^_b, r<7)^^{COV>X. ±aT4o(D 

[mum 

^(Dmm&lXte. 1. 8GHz^Mi7>f/^ (i£ 
ft ; 1850—1885 MH z ) Srfcf* £ Lfc 0 HI 

i[^JBH^4fi (tt^J*SS : Si, S 2 , S 3 , S 4 ) . 3fe 
MBb«-2« OfcM*«»: Pi, Pa) »UEUfc»*S© 

40 EElMlCLiTa0 3 3 6 0 Ycut-XgftOSg 

ICt^KLtAl (7 0 OA) /Cu (1 5 OA) / 
Al (7 0 OA) 3^^fcL/c 0 r^-C. SJ^ffl 
frb&X®Wi<DWM&m.%&. Pid^A^ffl^bSTWa 

[0 0 3 3] K^fiS^MISr^XLfcaaao*^^ 
/wa, B, C^MLt, Wm^o^^trofco # 

50 V^T^i. 3 0 u n, *f^C : 15 5^, : 
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8 Ottt U atW*«»«:. : 6 0 Mtn, : 

9 0S, Kit*: 1 0 0*f£L/c o 

[0034] «ftjg(DHffljcov^Ttt, ft&i#mm&& 

*^yu*:t*ii"e*>9, 2. 14 0#im£Lfc o E^J 
*!BSK:lilLTI*, -tf-^/UAtt. Si-S^-C^T 
*iI-Cfc*?2. 0 6 5/itn, fyy/UBIiSiJj^. 0 
60/im, S 2 —S 4 ^2. 0 6 5 /z m. iJ-VyOuCfi, 
Si^2. 0 5 5 //m N S 2 £S 3 >^2. 06 0 ym, S 4 
^2. 0 6 5 r<£>5$\ f->^UBT*fL S 

i(nmm&&mfmm&<omm<o¥-%im<D- o. is % 10 

0. 2 4%, S 4 O^«Bd5+0. 2 4 feixT 
[0 0 3 5] ±fB<D^-^V^/K^oV^TWm^fF«^^ 
»jfi*fitf«»*rtT*ft*>SV^igtlft^ 1 8 8 5MH z 

-CfcSo ffMB»*4rEB8^*-r 0 ::t«^4 (b# 

M: hr) 3S«ffl7^/^<Dtfc*W*«^5%a 

±/h*<fta*"eoi*iin-e*>s. o. 3wft}j]m<nm& 

li, ty^/I/A, B, C£>HHiC 80hr, 165h 20 
r , 2 7 0 h r -efcofc D 
[0 0 3 6] r 

[00 3 7] ^ife^J 2 : t^J^^lligOffc 30 

2. 140/im, Pi<£>J^jffl£: 2. 1 4 5//miLfc 0 
*$(D^#Mgc7)+0. 1 2 i"*^ 

[0038] ±m<o 2mm<o^>^/u(Dmmtimm^m 

ffliKa«iiia»«rt^fci8^«»*^ i 8 50MHzt 

ffffliitt*S:H9i^-ro 0. 3WW^#^ 
tt\ i^V^/l-A, D^))ll:3 2 5 hr I 7 8 0hrt*J) 
ofc c Clonic, 

£■9. IJ-v^/UAdSU Dcom^2. 4flSKfWM- 

**>*>i8«*tt^a»ufc. 3 o«±<oafejo*a 
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[0039] mmm 3 : m <om^mm<o 

^(OHfiWfti, 1. 8GHz^§ffffl7^;u^ (§: 
jflrffifc ; 1930—1965 MH z ) t Ufc Q El 

twui m^mm^i s 1( s 2 , s 3 , s 4 ) . at 

MB8^3« (ffiTUAIKS: Pi, P 2 , Pa) 8N*Lfc» 

i T a O3 3 6° Y c u t-X6SOlKM U « 
S!g{iDC^/^>^ftliJ:^IttAl (7 0 OA) 
/Cu (15 0A)/A1 (70 OA) 3S8iLfc 0 
[0 0 4 0] ^J^S§O^^^^X.^3®SO-^>'^ p 

oV^te, iPg : 3 0 nm f : 1 5 0*j\ R#t 

2£ : 8 OMt U atW#«*tt, UPl : 6 0 tf m, *f 
: 9 OS, £c#t^ : 1 0 Ottt .Lfco 
[0 04 1 ] «ffilg^«MB^oV^Ttt, K9J*tR«»# 
i^V://^ 2. 0 4 0 /im, *fc?U*fi» 

{CULT. fyy/UEtt, Pi~P 3 ^T*i--<T^ilT*fc 
9 2. 1 10/im, t^/VFIt Pi^2. 10 5^. 
m. Pz, Pa^2. 110/zm. ^/I'G fi, Pi^ 
2. 105/im, P 2 ^2. 1 10jum % P 3 ^2. 11 
r<7)B3K ty7 P /WFT*|j:, P x<DMM^ 

*atjB*«»©«a©w««>-o. i6%«it**.b 

ixT*5l9 v fy^Gtli, PiOW-0. 2 4 

%, PaOfflSB^s+o. 2 4%y t c(«x.f>tirv>5o 

[0 0 4 2] JifB<D#^^^<Oil^*»ffiSr*^K» 

rtx**t>g{f ^^/U^CD»«^tt^liV^&^<7) 1 8 8 

[0 04 3] fF«£jH:£^] 1 1 fC^i" 0 8 0 mW^AP^ 
CO#^fi, fy^WE, F, GOUltC, 4 0hr, 14 
5hr, 17 0hrt'fcof; 0 ^^i?^, #t?tM 

%s<r>mn*^x-Z> zt\c£V^ Viszf/UE\zttL. Vis 
r/fVY(T>^^^3. 6f^, fyy/uG^^4. 3{$ 

[0 044] i»]4 : d»q#fi«0^»«IA 
roHJfiWTtt. 1. 8GHz§OMffl7^/U^ (i|| 
fgfflF* ; 1 8 5 0-1 8 8 5 MH z ) Ztt^t bfc e ^ 
«IElSfilCLiTa033 6° Ycut-X» 
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Al (7 00A) /Cu (150A) /Al (7 0 0 
A) 3l«t?*>5. H4lc^tJ:5ftjE)Bfi-« : f## 

&mffi$i&mm&w.mffiK4m (s lf s 2 , s 3 , 

S 4 ) % 4W^2i (Pi, P 2 ) gS^Lfc«&^OiH 
mm?*;*'* (ty^;i/A)' ii2C/TtJ;9*s 

H) cDltm^^$rit^fFffiL.fc 0 
[0 0 4 5] r<7)|gl, fy^A©Si#lgglfi©8 

fflPf 100/iin, l»3NxiO- 2 pFg^t 
Sn, S 12 (Of^m^Sfi. ^PfilOO/i 
m, l^f58X10- 2 pFt«o 
[0 04 6] ^l^^^/KOftfiSOKWrtSSrft^ 

/l^-e*>5o £fc, ty/;i/Ht7)2i^SS 11 , S12 
fi^CM^tL, HPS : 6 0 M m, *HR : 1 5 5 

*tti-^<T2. 0 6 5/im, t^ttfiftlit^T 2 . 1 
4 0m mt'$)5o 

[0047] ±m<o^>^/u<ommt)wmi:m^^m. 

ttiiia«r«rt-C*t>SV>HR»<7)l 8 8 5 MH z ~T?&> 
5 0 f¥«£m£:0 1 3 M^-T 0 0. 3W^D^fO*^ 
^>^/UA t H-fcix^tL* 80hr, 4 60hrt' 

TVUAKlfcfrU H^li5. 8{g&SL/c 0 ft*5, - 
OHlfcMTttiOfl**** 2 otC^fl Lfct><7>£r^ L/C 

[0 0 4 8] £fc. £A±(O4oW*i60iJ^U^:5*tt* 

loser. isa^a^t>*Tfflv^Tt>«tv^ 

[0 0 4 9] 

[*Bo»*] ro*W^J:ixfi. «-il»iJ*««S>Sv* 
i6iWili*tt«:|fi]±S r i ^ft 5„ ioT, 
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